Abstract-We present a new method for determining object paper [2] .
pose with respect to the camera by the images of three 3D lines For the pose estimation from three line correspondences, and the geometric constraints of three 3D lines. The object model many researchers have done much work on this problem. As we use are three non-coplanar lines which intersect at two points. for the pose estimation algorithm, Most researchers use the The advantage of this method is its mathematical expression is mathematical model which is based on the equivalence easy and the expression is easy to solve. As for this method, we introduce a solution method which is based on the geometry and between the image space normal to the plane represented by step acceleration method. This solution method avoids the nimage line and the perspective center and the object space optimization process of complex non-linear equations set so as to normal to the plane defined by the object line and the assure the real-time characteristic of the system. Especially, we perspective center. A minimum of three straight lines (not two provide a detailed account of the computational aspects and the of which are parallel) is required to solve the problem of solution process of this method. At last, the simulation results locating object. Then three lines can produce three non-linear which demonstrate our method works fast and robust are equations, so the pose estimation question is converted into presented.
solving a non-linear equations set. This method solves the Therefore, such approaches can not be used in tasks that object in some respects. The first extensive treatment of linear require high speed performance (visual servoing, object features from a vision standpoint is addressed by literature [3] . tracking). Pose estimation based on line features has become an active
In the light of the above discussion, current object research topic in computer vision communities since this location methods are neither robust in presence of noise nor time-saving that they can not satisfy the requirements of p3 which lie on the model line L2 are (k2x2, k2y2, k2z2) and real-time system. Thus, it has theoretic and practical value to device a new pose estimation method from line ( correspondence which can satisfy the practical requirements in the image line 1i equation is as follows: axi + byi + Ci = 0 and accuracy and real-time characteristic.
we consider an image line characterized by a vector For three non-coplanar lines which intersect at two points, we presented a new method for determining object object frame and in the camera frame using equation (11). Substituting equation (3) and (5) into (6) (7) determined by one point correspondence on the straight line.
After the computation of k2 in section III, the coordinates of Substitute equation (7) into (6), we get an equations P2 in the camera frame can be determined, with known about two unknowns k2 and k3 .
coordinates of P2 in the object frame, the translation vector From the constraint P2P3 J=1, we get:
of the camera coordinate system can be easily determined by (k3z3 -k2Z2)2 +(k3y3 -k2y2)2 +(k3x3 -k2X2)2 =12 (6) and (10) about two by the explanation planeS2 and S3 is J2 (see fig.2 ). unknowns k, and k3 . If we substitute equation (10) We add 0.25 pixel random noise to the image lines. We compare the pose estimation value with the theoretical value, then we obtain the absolute error of pose estimation. We choose 13 groups of test points at the distance of 20-45 times of the model size. We compute the pose error for 16000 groups of data at each test point, then we do some statistics 
Ak. This process is not finished until the value of f (k2) I -I I I is smaller than a value which is small enough. Fig. 5 The comparative result ofruntime
In figure 5 , the horizontal coordinate is the ratio of the distance between the optical center and the model to the model size. The vertical coordinate is second. From the experimental results, we find the runtime of our method is a little shorter than the method in literature [10] . This shows that our method has good real-time characteristic.
V CONCLUSION We discuss an easy and convenient algorithm from three line correspondences based on the images of three 3D lines and the geometric constraints of three 3D lines and we give a detailed account of this algorithm. In order to increase the real-time characteristic of this method, we introduce a new iterative solution method which is based on the geometry and step acceleration method .This solution method can avoid be trapped into local minima and assure the algorithm to find the right answer. At last, the simulation results we present verify that our method has good pose estimation accuracy when it is applied to locate object and it has good real-time characteristic in the real-time environment It is suited to practical engineering .
